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This invention rel.ties t8 Portent structures using bot „ 
«.».»«« fmr,^,,. ,„ d superabsorbent materia, 
15 Absorbent structures c,n te osed in a variety of iDsorben 
Articles such as disposable diapers, adult incontinence pads and 
briefs and the like wbtd,™ repui red to handle relative y al 
^unts of disced body floios. especially repeated discharges 

2o „f t 7« "* y T* ot nm ™> short 

BACKSBBimn op THf luunrr i^ 
Absorbent webs wn«n coip*,,, entangled .asses of fibers 
^e.. fibrous webs, ,re,«n known ,„ the art. Such webs can 
^ibe lipuids, .fe „ d.sch.r.ed b^y floids. both * 
23 Absorption mechairism wherein fluid is taken up by the fih.r 
»t.rt.l Itself And by a .,ck.„ 9 ^echams™ wherein f ui 
Acquire by, distribute through and stored in the capillary 
interstices bet*,*, ffl* rs . One means for Moving J 
absorbency characteristic of such fibrous web structures is to 
incorporate therein superabsorbent material, such as as polymeric 
, gelling material (also referred" to is hydrogel -forming JZll 
superabsorbent polymers, etc.) which imbibe fluid The 
superabsorbent material serves fb rdtain fluid such as discharoed 
body lipoids. An absorbent structure of this type »h.rL 
5 hydros-forming »,ter1*s in partlcu.ate rim ,re i„ C orporaud 
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TtVT"', " d,SC, °" d ,n " e,SM " and U.S. Patent 

4.610,678; Issued September 9, 1986. 

. The improvement in absorbent* provided by incorporation of 

absorbent art.cles such as diapers which employ relatively thin 
absorbent cores end which are, therefore, relet Zu 
products. Thinner diapers are less bulky t. wear 

the diapers easier for the consumer to carry J. " to e ' 
Compactness in packaging also results In reduced distribution 
costs for the manufacturer end distributor. "ioution 
One such absorbent core configuration which is useful for use 
•s the absorbent structure in relatively thin absorbent articles 
a disclosed ,„ U.S. Patent ho. 4.765,780. issued August 23 « 
Angstadt, This patent discloses absorbent articles, such " 
« apers, which have a two layer absorbent core configuration 

st ng layer The primary ,,y, r , s „ , frlajd „ eo of „ £ 

Another absorbent core configuration is disclosed 1„ 
^sman Houohton/aellert. U.S. Patent No. 4.673,40*. £ 

layer absorbent core. In the dual layer configuration, the core 

TJT Mter,a1, ° Pt,0M,1y " m 1 SM " — t of 

30 al!r 9 SSent Part,C,6S >Mxei tX*™"*- core 

30 also comprises an underlying insert layer which is en airla d 

,™Tr n,™' fi " er -t^ 1 "* ' - " 

no « 7t ' a9ent Part,C " S - 71,15 1nsert <« 9enera,ly 

positioned toward the front of the absorbent article such t a 
more tbe„ half of the p0]yTOric „„,„,. age „ t ' ^ 1 

15. article Is found In. the front-.helf thereof. Absorbent articles 
having the particular dual layer configuration: of the < 0 2 
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I- J" " *™ ° f tMn - »W» effective 

low leakage diaper products. 

Notwithstanding the existence ef absorbent cores as described 

above there regains a need to provide absorbent ,4 

..proved effective absorbent capacity. One way to theoretic 

do this would be to, increase the level of poly^r" ! ' ? 

materia, in the absorbent core. unfortunately Z eve s 

5X) ,„ fibrous webs typic.lly*used in absorbent cores tends to 
nduce a phenomena referred to as gel-blocking. Gell «k,„ 0 
curs when the polymeric ge,„„g materia, lo c,ted 
first contacted with fluid increase in volume as a consleT 

« oH ; c r trat : on ,s to ° h,sh - the «^ 

•uu.uionai tluid from reaching other reainns of »k. 

unused ^.rteM c«»citv iL regions of the core hiving 

lead t„ j e °°* c1ty - "correnc. or ge 1 tlockmo can 

lead to leakage during usage of the absorbent article 

PoWic gelling materials have been developed which can 
exhibit a reduced tendency to result in ge l blockino \ \ 
aerials ,re described in u.S, Patent RE *.S , J "'g 1 gaT 

materials, and other superabsorbent aiaterlals, are subject tl 
perforce li B)tat)ms of the rf • ^ J«tt, 

particles of ge,„„g B , ter1i , , n ,„ pa« c 

^n-initia, wetting, t* cellulosic fibers become Mgh y flL b i 
•»d the web tends to collapse to , higher density „ 
consequently, exhibits smaller average pore six, « h l' 
sue becomes smaller than the pore Z '<„ ^ 

efficient transport of .fluids to .the dry areas of the absorbent 

are T""* T°* at " rte " t "tides such as diapers 

are subject to leakage is Inabtlity to absorb second II 
subsequent discharges of. fluid even ,f the first 1 
has been effectively airbed. . Leakage due to second a^ 
subsequent discharges is, especially prevent during the ,g 
^ser^only e^ri^H^,^,^^, *J 
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attended to. One reason for the inability of many absorbent 
articles to adequately handle multiple discharges of fluid, In 
addition to the reasons discussed above, 1s the Inability of the 
absorbent core to transport discharged fluid away from the region 
of discharge once the absorbent capacity of that region has been 
reached. After a discharge of fluid occurs, the fluid tends to 
remain situated In the region proximate to the discharge. The 
occurrence of successive voiding of fluid creates a driving force 
to laterally transport the previous fluid and newly discharged 
fluid. However, actual performance of the absorbent article is 
limited by the ability to have the fluid transported to the 
farther reaches of the core. In this regard, even in the absence 
of polymeric gelling material, the overall absorbent capacity of 
conventional absorbent diaper cores is generally incompletely 
IS utilized prior to failure, i.e., leakage, of the absorbent 
article. 



10 



20 



Yet another reason for leakage 1n conventional absorbent 
articles Is the propensity of the celluloslc fibers conventionally 
utilized for fluid acquisition and distribution to collapse upon 
wetting, thus impairing permeability of the structures. 

It 1s an object of this Invention to provide superabsorbent- 
containing absorbent structures which can circumvent the problems 
of gel blocking and wet collapse and which can utilize an 
increased proportion of their absorbent capacity. 
25 H 1s a further object of this invention to provide 

superabsorbent-contalning absorbent structures which can acquire 
fluid rapidly in the region of discharge and transport the fluid 
over relatively large proportion of the absorbent structure 
storage area and, additionally, be capable of effectively 
30 acquiring and distributing discharged bodily fluid from second or 
other successive voiding. 

It is yet another object of this invention to provide 
absorbent structures which are capable of meeting the objects 
described above which are of a relatively thin design. 
35 One absorbent structure which has been suggested is described 

in U.S. Patent Nov 4,935,022, issued June 49, 1990 to Glen R. Lash 
am* Leonard. • Thompson, This -paten* discloses- disposable 
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absorbent article, comprising a , ayered absorbent core 
beWeen a baehsheet and a topsheet. herein the absorb ent « 
™ P r,ses ao upper, layer of stiffened, twisted, cried cellul,™ 
fibers and requires fro. about K to 15%, by weight, of , " 

t^ rtent 9e " i " 9 MterU1 - « "»er Uye ^ 

stiffened, twisted, curled cellulose fibers and fr» about 15* to 

«. by weight, of absorbent gelling Mt .ri.l. The upper !y 

bodily fluid discharges. The stiffened, twisted, corled fibers 
10 are highly beneficial in this regard. The lower aye whil 
necessarily „„„ thu th , upper Uyer _ js J- 

Another absorbent structure which has been proposed js 
described in U.S. Patent 4,798.603. S. c. „ eyeP et a , P " „ '* 
I5 January I7 1S89 . • WJ- ^ ~ « ^ ; * 

Transport Layer.- As suggested by the title Js pt, 
desor be, ,„ absorbent article with , hydrophobic transport y 
mad. fro. known hydrophobic synthetic fibers. The transport layer 

20 1 TVTH betwe,n * topshMt - » ">~ >Z- The 

i ver Th " U "° re Mr0pM ' ,C "» "» t«"Pu 

ayer. The purpose of the transport layer is to act as an 

nsu .ting layer between the t.psheet and the absorben t ody, 
reduc skn wetness., Regardless of whether > 
described therein .net this objective, the hydrophobic nature 
25 the transport layer of U.S. Patent «798,603 would be expect to 
have lifted fluid ,cgo1„t,.„ an*. fTuid transport r rt,., 
due. at least In part, to the hydrophobic^ of the layer ™ s 
.ou d be particularly so for second and soccJsT f 

30 IT >H " ^ ay °> timi1 ."•'« ° shed 

Notwithstanding the existence of absorbent articles of the 
type described above, there is a need to identify further ,.prov d 
c nf gur. 1ons for absorbent articles which provide 
distribution and acquisition perfomance, especially with respe t 
35 to successive fluid discharges. 

Accordingly, the present invention provides Unproved 
absorbent structure, and,.,. B ents * use t(Braj „, ls J™" 
absorbent articles ut„,z,„ s such structures , m 
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layer absorbent core that effectively and efficiently acquires the 
wearer's discharged body fluids upon initial and successive 
discharges, transports acquired fluid, from both initial and 
successive discharges over a relatively large proportion of the 
absorbent structure surface area, and stores such discharged 
fluids. 

SUMMARY OF THF TMVFMTjruf 
The present Invention provides an absorbent structure, which 
is particularly useful as the absorbent core in disposable 
absorbent articles such as diapers and Incontinence briefs, and 
which comprises: a) a fluid acquisition/distribution layer having 
an average dry density of less than about 0.30 g/cc, an average 
density upon wetting to saturation with 1% NaCl aqueous solution, 
on a dry weight basis, of less than about 0.20 g/cc, and an 
15 average dry basis weight of from about 0.001 to about 0.10 g/cm2; 
and a fluid storage layer, positioned beneath the 
acquisition/distribution layer. The acquisition/distribution 
layer comprises a web of from about 50% to 100%, by weight, 
chemically stiffened cellulosic fibers and from 0% to about 50%,' 
20 by weight, of a binding means. The binding means can be used to 
increase physical integrity of the web to facilitate processing 
and/or Improve in-use performance, and/or increase effective 
average inter-fiber pore size of the web. As used herein, binding 
means refers to means Incorporated Integral to the layer of 
25 *«ffened fibers, such as (but not limited to) nonstiffened 
cellulosic materials, synthetic fibers, chemical additives, and 
thermoplastic polymers. Tissue envelopes and other scrim external 
to the acquisition/distribution layer can also be used to enhance 
physical Integrity in combination with, or 1n place of, said 
30 binding means. 

The storage layer comprises at least about 15%, by weight, of 
superabsorbent material and from 0% to about 85% of a carrier 
means for the superabsorbent material. The fluid 
acquisition/distribution layer should contain no more than about 
35 6 '°* of superabsorbent material. Preferably, the 
acquisition/distribution layer will be substantially free of 
superabsorbent material. For purposes herein, "substantially 
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free- of superjacent material means less then about 2 OX 
preferably less , than , : about .1.*, more preferabIy " ' 
essentially ^ero perceut superabsorbent material. As used herein 
■essentia ,y «r6- |erc*nt .sqperabsorbent materia, «, £ 
counts (less t^^;,j»^ superabsorbent materia, pL " 
in the >c*uis1tion/distr,butien,,ayer incidental to the con a 
close proximity of «e s U per,bsorbeot.coht„„,„g storage „y er 
with the acquisition/distributlqn -layer. 

The fluid acquisition/distribution layer has a top surface 
area which is at leastJlSUf ^ surfi « „ f ^ 

storage layer, but which is seller than the top surface area of 
the fluid storage layer. The acquisition/distribution layer is 
preferably positioned relative, to the fluid storage such that in 
the unfolded planar configuration of the article none of , 
surface area eiitends beyond the boundaries of the top surface are, 
"f the f, U)d stora9e )iyer mn - preferably the 
acquis t,.oydistr1but1.n layer has, , top surface area which 
fro, about m to about «. most preferably f rom about zx. 0 
about 9«. of the top surface area of the fluid storage layer 

The absorbent strocture can be advantageously utilized as the 
absorbent core in absorbent articles:, e.g.. disposable diapers and 

r: zr, br,,, r ■•*? * uocm f,uid ^ 

and a fluid impervious |acksheqt affixed to the topsheet. wherein 
«e absorbent core is disposed, therebetween. The absorbent core 
. <f' H l"^, that the acquisition/distribution layer is 

to C r o e n I*** *°^ Mt Wd the St0 " 9e 'W. and the 

laver L t a betW ^ ««""'"">Vd1stributi.„ 

layer and the backsheet, , 

ok ^"W"? Serial used in .the storage layer has an 

TZV**.**** f synthetic urine 

(1.0* Nad aqueous (distilled water) solution) per gram of 
superabsorbent material^ measured according to the test procedure 
hereinafter described. : Suitable superabsorbent material 

sr M, c, v p *™ eric ,i,5orbent 9en,ns -««™«. 

typically util, 26 d , the .form of discrete particles, and 
superabsorbent fibers, such as acrylate grafted fibers and 
superabsorbent modified tellulosic fibers. 
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BRIEF PFSCRTPTION OF JHf WYtftf 
Figure 1 represents a perspective view of a diaper with an 
absorbent core having the multiple layer configuration of the 
present invention. The absorbent core shown has a 
rectangular-shaped acquisition/distribution layer and an hour 
glass-shaped storage layer. 

Figure 2 represents a perspective view of a diaper structure 
similar to Figure 1, but wherein the storage layer has a modified 
hour-glass shape. 

Figure 3 represents a direct view of an absorbent core useful 
for diaper applications, such as in Figures 1 and 2, wherein the 
core has a modified hour glass-shaped storage core and a similar 
hour glass-shaped acquisition/distribution layer. 

DETAILS nrsrpjPTjru, 0F THF mmj nu 
The absorbent structures of the present invention can be 
utilized in disposable products which are capable of absorbing 
significant quantities of body fluids, such as urine and water in 
body wastes. Such articles may be prepared in the form of 

20 D IT ' a<,UU 1nCOnt1nence b ™*> ^ult incontinence 

* u pads and the like. 

The absorbent articles herein generally comprise three basic 
structural components. One such component is a liquid impervious 
backsheet. On top of this backsheet is disposed an absorbent core 
which Itself comprises two distinct layers, and which includes a 
snperabsorbent material in one of the layers. On top of this 
absorbent core and joined to the backsheet 1s a water pervious 
topsheet. The topsheet 1s the element of the article which is 
p aced next to the skin of the wearer. As used herein, the term 
joined encompasses configurations whereby the topsheet is 
directly joined to the backsheet by affixing the topsheet directly 
to the backsheet, and configurations whereby the topsheet 1s 
indirectly joined to the backsheet by affixing the topsheet to 
intermediate, members which in turn are affixed to the backsheet 
Preferably, .the topsheet and backsheet =are joined directly at the 
diaper .periphery by adhesive or other- attachment means known in 
the art. 
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Especially preferred absorbent "articles of thf< i ♦ • 
disposable diapers. Articles in the fori Vf I " 
are full, described in Duncan d t J „ S iTV? 
Issued January 31 togy. n , ' . 3tent Re 26 ' 15 L 

January 13, 1570; and B-.71 , T I 3.W.I48. I ssued 

10 with one face of the c.« ? * '"'^ " "- ert " s <" 

to covered by the to&et. ^ ^ « ~* the 
■Mt preferably have a width greater than that „f " 
providing s1de marginal portions of the h~\ fc ? 
15 which extend beyond the" cor. r ! a " d t °' s, " !et 

The diaper ,s p^^'c ^ t ^ ?"■""»• 
such u, but not T1»1tia to, an hourglass S bU 

or other f, JX' of *»"ot!>yl.»e, polypropylene, 

« Polyester, po,y., efil> , r^,„ or ^ ""'^ 

such as cotton. ,„ non ^J p ^ 1 £' » " ""ura, fibers 
bound together by a th.r™, m7, SrS are Really 

binder such as po^t iS^r***™ " * 3 
30 and pemlts a * * ^ ,S «"*tant.„,y Porous 

underlying absorb '"to the 

Another suitable tvoe' of * n Lu * 
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The topsheets used in the articles of the present invention 
should be relatively hydrophobic in comparison with the absorbent 
core of said articles. Topsheet construction is generally 
disclosed 1n Davidson, U.S. Patent 2,905,176, Issued September n. 
1959; Del Guercio, U.S. Patent 3,063,452, Issued November 13 
1962; Holliday, U.S. Patent 3,113,570, Issued December 10, 196 3 ' 
and Thompson, U.S. Patent 3,929.135; Issued December 30, 1975* 
which patents are incorporated herein by reference. Preferred 
topsheets are constructed from polyester, rayon, rayon/polyester 
blends, polyethylene or polypropylene. The topsheet can be 
treated with surfactant to make it more wettable and therefore 
relatively less hydrophobic, to thereby increase fluid flow 
through it at least upon initial wetting. However, the topsheet 
should still be more hydrophobic than the absorbent article 
15 element which receives fluids after passing through the topsheet 
An absorbent core, which Is preferably flexible is 
positioned between the elongated backsheet and the topsheet to 
form the absorbent articles herein. This core essentially 
comprises both an upper fluid acquisition/distribution layer and a 
lower fluid storage layer. It should be understood that for 
purposes of this invention these two types of layers refer merely 
to the upper and lower zones of the absorbent core and are not 
necessarily limited to single layers or sheets of material. Thus 
both the fluid acquisition/distribution layer and the fluid 
storage layer may actually comprise laminates or -combinations of 
several sheets or webs of the requisite type of materials as 
here nafter described. The storage layer can comprise a single 
sheet of essentially 100% superabsorbent material, as will be 
hereinafter described. As used herein, the term "layer" includes 
the terms "layers" and "layered." For purposes of this invention, 
t should also be understood that the term "upper" refers to the 
layer of the absorbent core which is nearest to and faces the 
article topsheet; conversely,, the term "lower" refers to the layer 
of the absorbent core which. 1, nearest to and faces the article 
35 backsheet. 

Optionally, a fluid, pervious sheet (e.g.,. a tissue sheet) or 
other scrim is positioned, between the acquisition/distribution 
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layer and the storage layer to increase Integrity of th, 

= Uyer .Hng processing an^L" 
sneet or scnm can envelope a „ or 

acquisition/distribution layer, or simply be m ™ 

S described above without necessarily en, t 

acquJsUio^dlstrlbatfon layer. Also , optjo „ " 9 e 

wit a fl„,d pervious sheet, such as a tissue paper sheet to 
obviate user concerns with loose superabs.rbent m, er„, 

One essential element of the absorbent structures hereof is 
an upper fluid acquisition/distribution layer which comp" e s 
conation of a hydrophilic fibrous materia,, described "re 
fully hereinafter. This fluid ac,u1s1t1.„/d1stribut1on laver 
15 serves to kly c0) , ect ^ ^ ^ £ 

hi 7k, V! • PeP ° Mt? * he """'"""/olstribution layer and 
be absorbed by the storaoe layer 'in the are, proximate to 

quickly as .« is, discharged. Therefore th. 
ac,u, s ,t,.„/d,str,but1en layer hereof also mates transT^ 
of the field, fro. the point .of Initial nuld c^t 7 

^nsTduidlr " " b6 "° ted th " ««» •<"«• 

As previously noted, the fluid acquisition/distribution layer 
a a web comprising sttffened celluloslc fiber,. The ,c,u s ion 

tion l h l f r"" d ^ tr,mim funrt, °» ° f «" acduisition/distribu- 

lae he " f r tiC, " ar ,nPOrta " Ce " 0r " er «« -« «ly 
» k V, o* the. , storage «ction. The presence of 

35 substantial amounts e, : • superabaortent. materials i„ the 

acquisition/distribution layer which 

layer wnich swell upon contact with 
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fluids is believed to adversely affect this function of the 
acquisition/distribution layer. 

A variety of other factors relating to the fluid acqul- 
sition/distribution layer of the absorbent structures herein can 
» be of importance in determining the effectiveness of the resulting 
absorbent articles. These include shape, basis weight, density 
permeability, capillarity and wicking ability, the type and 
structural integrity, and character of the fibrous material 
utilized. As indicated, the acquisition/distribution layer of the 
10 core is preferably elongated. For purposes of this invention 
this means that the acquisition/distribution layer, like the 
storage layer, is elongated if it is of unequal length and width 
in the unfolded, flat configuration. The acquisition/distribution 
layer in the unfolded configuration can be of any desired shape 
15 for example, rectangular, trapezoidal, oval, oblong or 
hourglass-shaped. The shape of the upper fluid acqulsi- 

t1on/distr1but1on layer of the core can, but need not necessarily ' 
correspond to the general shape of the storage layer. The top 
surface area of the acquisition/distribution layer will preferably 
range from about 25% to about 90* of the top surface area of the 
storage layer, and also preferably will not extend beyond the edge 
of the storage layer at any outer boundary. The 
acquisition/distribution layer will typically have top surface 
area less than about 80* of that of the storage layer 
25 Preferably, there is a margin from the edge of the 

acquisition/distribution layer to the edge of the storage layer of 
at least about 0.5 cm, preferably at least about 1.25 cm, in the 
regions proximate to where fluid is discharged during use In 
diapers, this would correspond, for example, to the crotch region 
115 of Figure 2, particularly at the narrowest part of the storage 
core 106 in the central region 115. Additionally, especially for 
absorbent articles to be worn by males, such a margin is 
maintained in the front waist region, exemplified as 112 1n Figure 
2, which area 1s to be worn on the front of the wearer. 

The fluid acquisition/distribution layer will generally have 
an average dry density of less than about. 0.30 g/c m 3, measured 
prior to- use, and an average density upon^ettlng to saturation 
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with Synthetic Urine (1.0% Nad aqueous solution, with distilled 
water), on a- dry weight basis, of less than about 0.20 o/cm3 
preferably less than about 0.15 g/cn.3. Also , preferably the * 
average dry density ; and density upon wetting to saturation are 
between about 0 02 g/ Cra 3 and o.20g/ C m3, more preferably 
about 0.02 g/cn.3 and about 0.15 g/cm3. The average dry basis 
weight of the acquisition/distribution layer of the absorbent core 
will typically range - from about 0.001 to about 0.10 g/an2 
preferably from about 0. 01 to about 0.08 g/cn.2, mr , preferab ' 
from about 0.015 to about 0.04 g/cm2. Unless specifically 
indicated, all basis weights and density values are calculated on 
a dry basis (at .equilibrium moisture levels no greater than about 
6% Density and basis weight can be substantially uniform 
although nonuniform density and/or basis weight, and density 
15 and/or basis weight gradients, are meant to be encompassed herein 
Thus, the acquisition/distribution layer can contain regions of 
relatively higher or relatively lower density and basis weight, 
preferaMy not exceeding the foregoing ranges. Average dry 
density and average d W density upon wetting to saturation with 
Synthetic Urine (1.0% K&l aqueous solution, with distilled water) 
values re calculated from basis weight of the dry layer and layer 
caliper Drjr caliper ^d caliper upon wetting to saturation are 
measured under a confining pressure of 0.2 psl (143 kPa) 
Average density upon we|t1ng to saturation 1s calculated from the 
bas1s weight and station caliper. The saturation caliper 
1s- measured after the.layer is saturated (under unrestrained 
.cond tlons) with the 1,0% NaCI aqueous Solution and allowed to 
equilibrate. 

The acquisition/distribution layer of the absorbent 
structures herein essentially comprises a web of hydrophilic 
chemically stiffened celluloslc fibers. These cellulosic fibers 
are typically wood pulp -fibers which have been stiffened with an 
mtrafiber chemical stiffening agent. 

The fluid acquisition/distribution layer should contain no 
more than .about 6.0%. of superabsorbent material. Preferably the 
acquisition/distribution layer .will .be substantially free of 
superabsprient material, Eor purposes ^ereij,, Substantially 
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free" of superabsorbent material means less than about 2 OX 
preferably less than about 1.0%, more preferably zero ' or 
essentially zero percent superabsorbent material. As used herein 
"essentially zero" percent superabsorbent material means low 
amounts (less than about 0.5%) of superabsorbent material present 
in the acquisition/distribution layer incidental to the contact or 
close proximity of the superabsorbent-containing storage layer 
with the acquisition/distribution layer. 

If present in the acquisition/distribution layer, especially 
If present 1n amounts greater than about 2.0%, superabsorbent 
material 1n the form of particles of absorbent gelling material 
may be of relatively large diameter (e.g., from about 400 to about 
700 microns 1n mass median particle size). Superabsorbent 
particles having a mass median particle size less than 400 microns 
15 may also be employed. 

As discussed above, the articles of the present invention 
employ chemically stiffened fibers. As used herein, the tenn 
-chemically stiffened fibers" means any fibers which have been 
stiffened by chemical means to Increase stiffness of the fibers 
under both dry and aqueous conditions. Such means include the 
addition of chemical stiffening agents which, for example, coat 
and/or Impregnate the fibers. Such means also include the 
stiffening of the fibers by altering the chemical structure of the 
fibers themselves, e.g., by cross-linking polymer chains. 

For exemplary purposes, polymeric stiffening -agents which can 
coat or Impregnate cellulosic fibers include: cationic modified 
starch having nitrogen-containing groups (e.g., amino groups) such 
as those available from National Starch and Chemical Corp 
Bridgewater, NJ, USA; latex; wet strength resins such as 
30 polyamide-eplchlorohydrin resin (e.g., KymeneTM 557H, Hercules, 
Inc. Wilmington, Delaware, USA), polyacryl amide resin (described,' 
for example, in U.S. Patent 3,556,932 issued January 19, 1971 to 
Coscia, et al.; also, for example, the commercially available 
polyacryl amide marketed by American Cyanamid Co., Stanford, CT, 
35 USA, under the tradename .ParezTM 631 NC); urea .formaldehyde and 
melamine formaldehyde resins,, and. polyethyleniraine resins. A 
•general dissertation on wat strength wsijis. utilized in the paper 
art, and generally applicable herein, can be found in TAPPI 
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"T! ! erf " N °- ■ W - ■"«.«*-»« «• ^er and Paperboard- 
SI 0 ' A " 0Ci4ti0n ' ° f «• «- '»Per .ndustry (Hew £ 

5 st , ff The , ? be " Ut1 ' ,Wf ,n the «**«•' tel. can a , so be 
5 stiffened .by raMS of chemical redctlon. For exa^le, cms,i„k1n a 

t CM be «"*■ tn. fibers which, s bl uent ^ 
.pp .cet.en, ere caused t. efcwdally f,™ Intra-flbe lf 
bonds, ^ese .crosslink bonds can • MM. stiffness " he 
fibers. Whereas the Utilization of intraftber crosslink bonds 1 
10 chemically st.ffen the fibers >referred , ft „ ^ ^ 

exclude other fcypes of reactions for chemical t,«J^T tn .° 

fluf/mf? 5tlffe " ed ^""f - 1 ""* <■ ."dividual ized (1 e 
fluffed) fom are disclosed. exa^le. in Bernardm U V 

" 3 aTuVTV"''* 196Si °-. ^ 

3 2 " , , APH ' 22,118891 ^""^ »•*• "ten 
3,932,209, Issued January, 13, : 1976 and Sanpents et al us 

Patent 4 035,147, Ju] , K , M77 . Hore ^ ; 

disclosed in 0e, 9 et al, . U.S. Patent 4.K2.453. issued Apr, « 

£. and Hoorp ,t „ ; M . Pat.n^.,,8,642. issued febroary .' 

I..* W Pit * MS art ^orated herein by reference 

- a-dltlon to bjdng^drophinc; tt.se' stlffeodd 
stiff even u,on wetting* thus webs »de fro. the. do not coll aps 

™JZ T fr °" ^*" M ° M ' -««ened fibers when we! 
This prov1de^,.pro,e d j^ty to acquire and distribute fluids In 
second and subsequent <jlfeharses. 

In the .ore preferred .stiffened fibers, chemical processino 
inc udes mtraflber, crossHnking with crosslinking agents wh e 
sue -hers arp Jd;1a ( relatively dehydrated, defeated " 
in v,dua,i zed,, twisted, curled condition. Suitable eJtal* 
s ffenln, agents include; mooome r .,c blinking agents 

ino a ! ^ ^ '«*••*»*• - C2-C8 mono.ldehyd 
having ,»„ acid. .funct^onaHty can be- employed to for. the 
crosslink^ solution. - Theee *oipouuds are capable of Zct no 
w.th.at least.two . hydroxy, pnoops 1* ,.^ le ™Z 
on, pr.xim.tely Soc.ted ceHuloee chains in.. *l„g le fiber „ h 
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crosslinks agents contested for use f „ preparjn _ 
s Iffened cellulose fibers Include, but ,re not ZtZ 
glutaraldehyde, gly 0 „,, f(lrB)deM(! , , 

suitable stiffening 8 g e „ts ar, polycarbonates! sue* t c£ 
5 acd. The polycarboxylic stiffening agents and , process for 
making stiffened fibers f™ the. ar. described In U.S. Serial Ho 
«.«. filed October 17, 19 g„, incorporjted „, ^"e^ 
The effect of crossl inking under these conditions is to for. 
fibers which are stiffened and which tend to retain their twisted 
,0 cur ed configuration d „ri„g ose ,„ tne >bsorbe „ t Jrt1cles ' 

Such fibers, and processes for Mking the. are described in the 
above incorporated patents. 

ouanJLT™/ " iff * ned MS ™ *" < ur '* can be 

uantifled by referencing both a fiber -twist count' and a fiber 

15 curl factor-. As used herein, the ter. -twist count- refers to 

the number of twist nodes present in a certain length of fiber 

a c T v tnu * " ' * >ns ° f 

U st node-" , *"* US '-.'«-"«'' The ter. 

20 " U ' ■**»"■"» axial rotation of l»- 

1 6 "t^""' " ,s ° f » "Nr. -erein a portion of the 
fiber ( ... the -node") ,pp,,„ 0 , rk „„„„ „ m ^ 

fiber when „ewed under , .Icroscope with tr,„s.1tted light. The 
twist node appears dark at locations wherein the transited light 

« rota-,™ n ZT"™ 1 fibtr *" t0 the ^re-tinned 
25 rotation. The distance between nodes corresponds to an „ 1a , 

of fibers i.e., the twist count, is directly indicati.e of the 
degree of fiber twist, which is , physical parameter of the fiber 
The procedures for detemlnin, twist nodes and total twist cunt 

4 898.5V" " ere, " bef ° re nfmm « 

The preferred stiffened cellulose fibers will h.,e ,„ average 
dry fiber twist count of at.least about Z.7, preferlWy , t ,J 
about 4.5 twist, „des per .i„1«t,r. furore, the 
35 wet fiber twist cunt of these fiber, should preferably be 

east.about 4.8, preferably at least about 3.0. and should „so 
preferably be at least about 0.5 twist nodes per .Ulster less 
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than the average dry .fiber, twist count. Even more preferably the 
average dry fiber twist count should be at least about 5 5 twist 
nodes per millimeter, end the average wet fiber twist couni should 
be at east about 4.0 twist nodes per and shoul f ' 

d f( " St tWlSt n0d " ~>««-t» less than its ave 
dry fiber twist count. Most preferably, the .v er , ge dry 
tw is count should be ,t least about 6.5 twist nodes 
millimeter, end the average wet fiber twist count should be at 
east about 5.0 twist nodes per millimeter and should also be at 
10 east , 0 twist nodes per millimeter less than the average dry 
fiber twist count. J 

In addition to being twisted, the preferred fibers used 1n 
t e acquisition/distribution layer of the absorbent structure are 
also curled. Fiber curl may be described as the frac onal 

15 shortening of the fiber due to kinks twists a /ll f ; actl0nal 

tu R iws, twists, and/or bends in the 

fiber, for the purposes of this invention, fiber curl is measured 
m terms of a two dimensional plane. The extent of fiber curling 
can be , u ,„ t ,f, ed by r, fe ^ nc(ng , f1bep ^ ^ ^ n J 

ZO by vieir'th. ^"T^ 0f CUrl ' < s 

c '" " P th ( , f,ber # ' tW di " ens,0 «' To determine 

curl factor, tbe prg^ted length ;of the fiber as the longest 
dimension of a two dimensional rectangle encompassing the fiber 

it fit Tf ' en9th ° f the f1ber ' L *' m **» """red 
ZS Ztio„ e ; faCt ° r the following 

Curt. Factor - (La/Lr) - 1. 

An image analysis 'Sethod that-tan be utilized to measure to 
fb- ;; i de " r ! be<l i '?.»* Patent 4, 89 8.5«. Preferably the 
fibers utt ued ; in the layers of the absorbent core heroin will 

° CUrl I"" about 0.30, and more prefers 

will have a curl factor, of at least about 0.50. 

of JS ^ Pf W 1 *' "Pon the type and amount 

of stiff „,„g agent (i.e., crosslinking agent) used, the degree of 
dehydration of ,Jhe ffberijuring curl,, ., the crossl inking agent, 
5 a d the cur.mg f 1me ^ conditions, affect the ability of the 
fiber to.take up fluid and .the tendency of the fiber to swell 
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The fiber stiffness es It relates to resistance to fiber wall 
swelling can be quantified by referencing the water retention 
«1ue (WHO of the stiffened celluloslc fibers used h 
absorbent article ,„. m „ , Beasure „ f ^ * 

water retained by a mass of fibers after substantially ,» of the 
tnterflber water has been removed. Another parameter which can be 
used to characterize the nature of the stiffened fibers formed by 
crossHnking fibers In relatively dehydrated for. Is that of 

10 wMch , V1 '" e lm ■ m,Si m "" n ° f the —* to . 

10 which a fluid, e.g., is.propyl alcohol, which does not induce 

substantial fiber swelling, is taken up by the stiffened fibers 

t at I f K 6 St1ffe " ed ,S d,reCt1 ' reUted '» «" "tent 

that the fiber, were swollen with the solution of crossltnklno 

agent during the stiffening procedure. Relatively higher ARVs 

15 mean that the fibers were generally swollen to , reUtive v 

WRV and ARV are described in U.S. Patent 4,898,6« 

The WRV for the stiffened, twisted, curled fibers used in the 

about 50*. In more preferred embodiments, the WRV of the fibers 
can ranoe from about 30* to 45*. Fibers having , WRV within these 
ranges are believed to provide an optimal balance of swelling-m- 
duced untwisting and fiber stiffness. 
_ The stiffened cellolose fibers preferred for use herein are 

Z" TM" We " WV (,SOP^OPO, alCol, °" ° f le » «>an about 

SL..W °" 0,14 S " Ch " berS h ' Ve " m Cisopropol 

alcohol „f less than about 30* 1s indicative of the relatively 
dehydrated unswollen state of these fibers during the stiffening 

30 7Z Z ^ ARV (tsopropol alcohol) of the 

30 fibers useful herein will be less than about 27* 

The stiffened cellulose fibers herein having the preferred 
twist count, curl factor, WRV and ARV characteristics hereinbefore 
set forth, can be prepared by internally crossl inking such fibers 
in relatively dehydrated .form while or after such fibers are being 
n H (1,e.. "fluffed", , s described 

in U.S Patent ' 4 ( 89 8i «4S>v Wt-ds ,cnot, however, meant to 
necessarily exclude other hydrophiHc. chemically stiffened fibers 
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Ztl to , ' ^ ° ther *~«* <" (but not 

limited to) the previously incorporated U.S. Patents 3 224 =« 
3,440,135, 4,035,147, ami 3,932,203 3,224,926, 

A characteristic of stiffened fibers , particularly 
MM. , curled stiffened fibers Is their ability to p L ! 

u f I n't hT ■* ! " Wett,D9 - ThUS - W,,en f °™< <«.* 2 
suffic e t density, the webs can expand upon wettm g to an 

equilibrium wet density, which, when calculated, on , dry fiber 
d. my, 1S Ua t h,„ the average dry density (prior to wetti g 
This accounts for tH .average' dry densities of up to about » 0 
g/c„3 described above, 1n conjunction with lower average densities 
open wetting to saturation. Such webs which can expand „ .„ 

that It ,s desired, to utilize this characteristic 1n absorbent 
article design those of ordinary sm, 

adjust he related a™* of stiffening agent used, ,„d t e 
xtent to which twist and curl ,„ the stiffened fibers s 

h 'st^rT ° f ~™ "PC" wetting. 

The stiffened cellulostc fibers can be provided in web fom 

^ri^echn^ues, including airlaylng and wetlaying. °™ 

The stiffened cellbloslc fibers can be alrlald to fom the 
web of a desired density and basis weight. The stiffened m s 
for use ,„ the present Mention can be airlald accord, 
techniques well known, to those skilled In the art of a. Haying 
ce 1„ osic fibers. , r g^,,, >1r)ayjn9 „„ be tfftet JJ 

cond, i! " J f1 ° W C0 " t9ln1 " 9 the tmn ' 1n «*««t..ilr drj 

condition, onto a wire screen and, optionally, compressing the 
resulting web to the .e,ired density. Alternately, the fibers 
be a, rl a, d to the desired density without compression. The 
air . d web will comprise at least about 50% of stiffened 
ce, u osic fibers, as described above, and can comprise up to 

c u ng 10Ki of said, fibers. The web can optionally contain 
binding means, such**: desbrlbed below, .or othe r optional 
components, such as • or Ingredtents modifying f,„, a hand)jn 
****** (..,., mmm, ^ active Us,, ,„d thl 
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In another embodiment, the stiffened cellulosic fib.™ 
rather than being alrlaid to form the web, are wet laid Z 
wetlaid webs comprise from .boot 50* to .00* of 
f bers and from OX to about 50* of , binding means for increas no 
Physic,, integrity of the web, to facilitate process! 

TZ wlb ?7' and t0 prov,de ,ncr " sed i- - «" 

of the web during use. Preferably, the wetlaid webs win ca-rise 
et east ebout « .f , f1l)r0lIS b1 „ df „ 9 ^ or ^ *» 

cenu .se binding means (hereafter described,. Chemical add tive 
can also be used as binding means, and are incorporated ,„t the 
acgu sition/distribution , V er at levels typically of bo„ t 0 a 
to ebout 2.0X, dry web weight basis. 

Techniques for wetlaying cellulosic fibrous material to for. 
sheets suc(l as dry ,„ Jnd p>per mn ^ JU1 t. f „ 

techniques are generally applicable to the wet-la»ina „ , 
stiffened fibers to fo„ wetleid sheets u„f u ,l ' ahsl 

include hendsheeting, and wetlaying with the utilization of 
papering „ach, nes as disclosed, for instance, by L „. ", J 
e al. ,„ U.S. Patent 3,301.746. Oye to the behavior of stiffened 
fibers, particularly their tendency to flocculate in qu " u 
lurries certain processing modifications, hereafter described 
are preferably implemented when wetlaying with papem ,„, 
«.ch,nes. In general. „t,„d webs can be made by depositTng an 
aqueous slurry of fibers on to , foraminous fori 1 

w 11 hi 7Z *• 0,6 ~ S,Urries ° f «* «t"y*ng 

win have a f.ber consistency cf between about 0.05% and about 

well 'IT i tW6e " ab ° Ut °-° S * *"< »•»■ 

us no an . P ° Slt, °" " S ' Urry W«U, accomp.ished 
using ,„ apparatus kmm ,„ the wt aj a hMdi)ox P 

fiber onto the foraminous forming wire. The .foraminous foxing 
wire is often referred to In the art-as e fourdrinier wire The 

Ip .ntr'" ~ " e - - us or dry 

lap or other papermazing processing. Preferably, mesh sizes of 
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bout 70 to .boot 100 (Tyler standard screen scale) are used 
meSh s,z " referra * "> Weln shall be based open the Tyler 
standard screen sc,Hj?;. unless othervfse specifically ,„ a1 c a ted [ 
Conventional designs of headboxes known in the art for drylap ,„d 

liLf To?™"™ used - SuUabU ~ ."y 

aval able headboxes idclude, for example, fixed roof, twin wire 

Ind VL™? " t ~ S - ° n " m mt " eb " "-tered 

and dried. Oewatenng can be performed with suction boxes or 

other vacuum devices. Typically, 'dewaterlng, increases the fiber 
consistency to betw^Sr about K and about 45*. total wet web 
weight , basis, preferably between about « ,„d £ 
^watering to «flsistencieS above about 2» my requjre 

be but i not necesWily, transferred ft. the forming wjre t0 , 
drying fabric wh*h Sports the web to drying , ppara uses. L 
dry,„g fabr,c 1* preferably cearser than the forming wi r6 , f r 
increased drying efficiency. The drying fabric preferably has 
about m to about 5ft open are, and about ,«'«. ab o » 

Z I anJTtoT - t ™> **« that has 

■anoe Z ^ U ' Ck,e 4r " t0 WUh,n «« Purred 

range Wet mfcrocontractlon 4s preferably implemented during 

transfer from the forming wire tg . the fabric. Wet 
m ^contraction can be accomplished by running the forming wire 
at a speed whtdh 1s from about 5* to about 20* faster than the 
^ed at which the fabric is being run. Drying ca „ be 
accomplished with a theme. blow-through dryer or vacuum device 
such as a suction box although thermal blow-through drying 1 S 
preferred. The *tl.«f webs ^drm preferably dried to com^leti 
gener.„ y t0 fiber consistency between about m and J ut 95 
by the thermal blow-through dryers. Blow-through drying i 
believed to efficiently*^ webs > the stiffened fibers due t 
the high void volume - of the webs. Steam drum drying apparat us 
known in the ,rt. such ds Yankee drum dryers... can be used but are 
less preferred. Brum dryers a re believed tot less efficient for 

Z 7Z : * ^ a '» ~ the webs. 

The dried webs -are preferably not creped. 
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As an alternative to drying as described above, the dewatered 
web can be removed from the forming wire placed on a drying screen 
and dried (unrestrained) in a batch drying process by, for 
example, a thermal blow through dryer or a forced convection steam 
heated oven. 

The stiffened fibers have the tendency to flocculate, or form 
clumps, in aqueous solution. In order to inhibit flocculation 
the aqueous slurry should be pumped to the headbox at a linear 
velocity of at least about 0.25 m/sec. Also, it is preferred that 
the linear velocity of the slurry upon exit from the headbox slice 
is from about 2.0 to about 4.0 times the velocity of the forming 
wire. Another method for reducing flocculatlons of fibers 1n a 
wetlaylng process is described in U.S. Patent 4,889,597, issued 
December 26, 1989, incorporated herein by reference, wherein jets 
15 of water are directed at the wetlald fibers just after deposition 
on the forming wire. 
Binding Mpai^ 

Relative to conventional non-stiffened cellulosic fibers the 
crossl inked, twisted, stiffened fibers as described above form 
20 lower tensile strength sheets, particular m the undried 
condition. Therefore, in order to facilitate processing and to 
ncrease the Integrity of the webs, particularly for wetlald webs 
(although binding means can also be used with alrlaid webs) a 
binding means can be integrally incorporated into or onto the web 
TMs-can be done by adding the binding means to the fibers prior 
to web formation (wetlald or alrlaid web formations), by applying 
the binding means (e.g., chemical additive binding means) to a 
wetlald web after deposition on the forming wire and before 
drying, by applying binding means to a dry web (wetlald), or a 
30 combination thereof. 

Suitable binding means for addition to the stiffened 
cellulosic fibers prior to formation of the wet web from' a pulp 
slurry include, but are not limited to, a variety of cellulosic 
and synthetic fibrous materials. Such material include 
nonstlffened cellulosic fibers (i.e., conventional cellulosic pulp 
fibers), highly refined, npnstlff^ed, cellulosic fibers which are 
refined to Canadian .Standard feeenes-s, (£Sf) of leas than- about 200 
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CSF, more preferably, from about 100 CSF to about 200 CSF Ih1nh,» 
refined fibers referred to herein , s ■„ ,,. ' 

' surface area cellulosic material such as expanded cellu'lose fthr 
(hereinafter described). ■ 
5 Various types of synthetic fibrous material can be used 1„ 

the synthetic fiber binding means. For the purposes hereof t a 
use of -synthetic fibrous materia , s , b Z^ sh 
refer to the utilization of such fibrous materials, m the n 
produc , in fibrous, fon.. (Preferably, the synthetic fibers 
10 of at least staple length. I.e.. the fibers preferably hi 
average lengtb of at least about ,.5 ^ type o f 0 

mater,., which ,s suitable for. use In conventional bs £ 
produc s ,s bel-ieved to be suitable for use m l 
ac,u,s1t1on/d1str,b U t1on web of the present Invention, spec, c 
fZ " delude modified c 1. 

DACR0N). hydrophillc nylon (HYDR0FIL) and the like. Other fibers 
us fu ,„clude cellulose acetate. p „ y v1„y, nmr ™ 

(such as nylon), b.component fibers, tricomponent fibers, mixtures 

preferred. Exiles of suitable hydrophilic fibrous materials 
"cede hydrophllized bydrophobic fibers, J"'" 
25 ™ Snt f"^ ^"'"-treated thermoplastic fibers derive 
». for example, fro. , polyolefins such as polyethvlen. Z 
polypropylene, ,po,y,crylics, po to «1d.s, polysty "„es 'ly 
urethanes and <he „M, Hydrophobic synthetic' fibers "a 'also be' 

add B ; Pr6ferred - SUCl ' Wnthet1c fib °" ttat can be 

30 ol 1 rf Ut,,, " d ♦«■* «* P™**t in fibrou 

fibers, when of a hydrophobic nature, are preferably present in 
ouant ties of less ^ about 30x , tot „ „ ^'^.J 
that the web remaps substantially hydrophillc. Conventional 1, 

33 TIT^^*^^-*"* 
In one preferred ^Wiment wherein .the. ac,u, s ,t,on/distribu- 
t*.n,l»yer.1s,»,de > by,a f etl,y Jn g p™ £ es S . the.web comprises from 
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about 85% to about 95* of the stiffened celluloslc fibers and from 
about 5% to about « of or,,,, preferably fro. abou t M t alt 
95* of tbe stiffened fibers and from about 5* t. \Z of 

• r ■ m :\:T ib]y about m ° f * ,n -< - « 

drill. Suitable celluloslc fibers for use as crlll inc „de 

it;« pul " ed / ood mers - ,nc,ud,n3 - 

pulp fibers, preferably southern softwood fibers f. . c , 

Fluff. The Procter a Gamble cellulose cT Mel J r ' 
ncai A11 *i,uiose w. t Memphis, Tennessee, 

USA). All percentages of web components referred to herein 
10 unless otherwise exDresslv stat»rf ... ., nerein, 
basis. ex P ress, y "ated, are on a dry web total weight 

In another embodiment, the acquisition/distribution layer 
comprises the stiffened fibers and up to ebout 25% of high su flee 
-area ce lul.slc material such as expanded cellulose £ 
ZZl tuT «^<°"A«s'Hbut,o„ layer comprising a J To f 
wetla d stiffened fibers and high surface erea cellulose win 
comprise from about 85* to about 58% of the stiffen fibe 
preferably from about 90% to about 55%, and fro. about 2* to ,J « 

area cellulose. The high surface area celluloslc material used 

mto ST""* ^ ' SUrfKe «• « « ^.st ut 

mVg, preferably at least about 20 mVg, of celluloslc mater , 
- Reference „„ be made to U.S. Patent 4,761,203, Vinson, 

1988. incorporated herein by reference, for , thorough dis u Ion 
25 of expanded cellulose fibers. oiscussion 

In general however, celluloslc fibers ard multi-comoonent 
u trastructures made from cellulose polymers. 7g 
hemice lulose, and other components known in the art My , ,™ 

.0 2 i t The t Ce,,0, °" ^» - negated laterally to fo™ 
threadlike structures called microfibrils. Microfibrils arT 
reported to have diameters of about 10-20 nm, end are va 
with an electron microscope, microfibrils frequently exist in the 
fom of small bundles known as myofibrils. H.croflbrm can 
character zed- *s a plurality,., microfibrils which are 

cellrtomie ftber, -to 9enBrsI .. cM ,utd S 1c<HMbe*» 1s made up of a 
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relative y thin primary ..11, and , reUt1ve)y tMck „ 
wall. The primary will, a thfn, „et-11ke covering located at the 
outer sorface of the fiber, is principally f oraed frm 
microfibrils. The bulk of the fiber .,„, i.e., the secondary 
wall, is formed from a combination of microfibrils and 
macroflbrils. s.e m p ^ Pliptr Wacto™, Vol. 1, Property 
of F ,bro« Saw Men,,: and Tteir /-reperetfon for „. „, 

Or. Michael Kocorek, Chapter VI, -Ultrastructure and Chemistry, 
PP 35-44 ■ published jointly by Canadian Pulp and Paper Industry 
(Montreal* and Technical Association of the Pulp and Paoer 
Industry (Atlanta), 3* ed., im. Expanded cellulose fibers thus 
refers to microfibrils and macroflbrils which have been 
substantially separated fro. or disassociated from a cellulosic 
fiber ultrastructure. 

High surface area eel! ulose can also be made from cellulosic 
fibers by passing a liquid suspension of cellulose fibers through 
a small diameter orifice, in which the suspension is subjected to 
a pressure drop of at Teast 3000 psig and a high velocity shearing 
action, followed by a high verity decelerating impact. Passage 
of the suspension through the orifice is repeated until a 

lZTZ i] \ y kT 6 SUSPenSi0n f$ ° bUined - See U ' S - P-t«t 
M83 743, Turbak et al., November 20, 1984, incorporated herein 
by reference. 

A preferred process for preparing expanded cellulose fibers 
rs disclosed in the Vinson patent (ibid.), and involves impacting 
a fibrous material having a fibrillar ultrastructure (eg 
cellulose fibers, with fine media to cause microfibrils 'Ind 
macrof brl s to separate fro- said fibrous material 
ultrastructure. 

The l eng th 0 f the high surface area cellulosic material 
preferably ranges from about 20 to about 200 (m. 

Typically, for wetlaying, the high surface area cellulose is 
provided as a damp pulp, generally at 15-17% solids, and 
preferably diluted to less than 4% solids content and processed in 
a beater- or disc . refiner to break up- .entanglements. The high 
surface area.fceVlulose.r-4s. then well, mixed with the stiffened 
fibersnintsl«,rry;and-^etstarryiswe ll faidcasrdescribed above A 
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blender, a deflaker or a refiner (e.g., single, cone, or double, 
disk refiner, or other equipment known in the art can be used to 
mix the stiffened fibers and high surface area cellulose. 
Preferably, fine mesh wires (e.g., 84M, (84 X 76, 5 shed weave)) 
are used for improved retention of the high surface are cellulose, 
rather than the more open wire conventionally used for the forming 
wire. 

Other binding means for increasing physical Integrity of the 
acquisition/distribution layer and/or facilitating processing of 
webs, especially wetlaid webs, for use as the 
acquisition/distribution layer Include chemical additives, such as 
resinous binders, latex, and starch known in the art for providing 
increased integrity to fibrous webs. Suitable resinous binders 
include those which are known for their ability to provide wet 
strength 1n paper structures, such as can be found in TAPPI 
monograph series No. 29, Wet Strength in Paper and Paperboard, 
Technical Association of the Pulp and Paper Industry (New York, 
1965), Incorporated herein by reference. Suitable resins include 
polyamide-eplchlorohydrin and polyacryl amide resins. Other resins 
finding utility in this invention are urea formaldehyde and 
melamine formaldehyde resins. The more common functional groups 
of these polyfunctlonal resins are nitrogen containing groups such 
as amino groups and methyl ol groups attached to nitrogen. 
Polyethylenlmine type resins may also find utility in the present 
invention. 

Starch, particularly catlonic, modified starches may also 
find utility as chemical additives in the present Invention. Such 
cationic starch materials, generally modified with nitrogen 
containing groups such as amino groups and methylol groups 
attached to nitrogen, may be obtained from Natural Starch and 
Chemical Corporation, located 1n Brldgewater, New Jersey. Other 
suitable binders include, but are not limited to, polyacryl ic acid 
polyvinyl acetate. 

The level of chemical additive binders which are added will 
typically be from about 0.25* to -about 2%, total web weight basis. 
Chemical additlve-binders which-^ne..hydrophili.c, however, can be 
utilized 4n quantities" tffuthe.- -chemical binder additives are 
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added to the stiffen^ fibers in aqueous slurry, conventionally 
nonstiffened celluloslc fibers or-high surface area cellulose is" 

SUl ib1 m'?" PFe -' nt ' t0 6nh4nCe r6tent10n ° f the chera ^al 
additive binder. Chemical additive binders can be applied to 

Thermoplastic BsJjofazssd A C m,i^t W pistrihtlMnn <fl Y . r 

In another embodiment, the acquisition/distribution layer 
comprises an airlald or wetlald, preferably airlaid, web of 
stiffened celluloslc fibers wherein the web is reinforced with 
from about 10%. to SbOut 50%, preferably from about 25X to about 
45%, more preferably, from about 30% to about 45%, 0 f a 
thermoplastic binding': material, wherein the thermoplastic' binding 
material provides bond sites, at intersections of the stiffened 
cell ulosic fibers. Such thermally bonded webs can, in general be 
made by forming a,web'^ompris.1ng;'^e stiffened celluloslc fibers 
and thermoplastic, fibers, .which af>e preferably evenly distributed 
throughout. Thj web^can be formed by either airlaying or 
wetlaying processes. Once formed, the web is thermally bonded by 
heating the web until the thermoplastic- fibers melt. Upon 
melting, at leas*,, a portion of the thermoplastic material will 
migrate to intersections of thrstlffened celluloslc fibers due to 
mterfiber capillary gradients. ; These Intersections become bond 
sites for the thermoplastic material. The web is then cooled and 
rammed thermoplastlc^material bonds the stiffened celluloslc 
fibers together at the^bond sites. Melting and migration of the 
thermoplastic material. ,to the stiffened celluloslc fiber 
Intersections has the effect of Increasing average pore size of 
the web, while maintaining the density- and basis weight of the web 
as originally formed. .This can improve distribution properties of 
the acquisition/distribution layer upon initial discharges due to 
improved fluid permeability, and upon subsequent discharges, due 
to the combined ability of the stiffened fibers to retain their 
stiffness. upon wetting and the.. ability of the thermoplastic to 
remain .bonded at the. fiber intersection upon wetting and upon wet 
compression. I* net the. thecal ]y .bonded web retains its 
original overall volume, *ut the volumetric -regions previously 
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occupied by thermoplastic fibrous material becomes open to thereby 
increase average mterfiber capillary pore size. 

Thermally bonded, themoplastlc-reinforced absorbent webs 
utilizing conventional, unstlffened cellulosic fibers .» 
5 described In U.S. Patent 4,590,114, 0. C. Holt«n, issued Kay 20 
1986, incorporated by reference herein and by Peter S. Bither in 
Thermally Bonded Cores Add Value to Absorbent Products- 
Nonwovens World, November 1988, pp 49-55, both incorporated herein 
by reference. The processing techniques applied to make those are 
10 applicable herein. 6 

The thermoplastic binding material should be evenly 
distributed throughout the web. Subsequent to formation of a dry 
web, the web can be heated to a temperature to melt the 
thermoplastic fibers but not char or otherwise damage the 

15 stiffened cellulosic fibers, Upon cooling, at least some of the 
resolidified thermoplastic material will provide bond sites which 
secure stiffened, cellulosic fibers to one another at points of 
individual fiber Intersections to for* a stabilizing network of 
mterfiber bond sides at the Intersection of the stiffened 

20 cellulosic fibers. stiffened 

The thermoplastic binding materials useful for the 
acquisition/distribution layers herein include any thermoplastic 
po ymer which can be melted at temperatures which will not 
extensively damage the cellulosic fibers. Preferably, the oelting 
poTnf of the thermoplastic binding material will be less than 
about (135-C), preferably between about 75'C and about 175'C In 
any case, the melting point should be no lower than temperatures 
at which the articles of this invention are likely to be stored 
whereby melting point will be typically no lower than about 50'C ' 
The thermoplastic binding material may, for example , be 
po ye hy ene, polypropyl ene, polyester, polyvinyl chloride, 
polyvinyl idene chloride. Other synthetic fibrous materials which 
can be utilized in thermally bonded webs are described above 

Preferably, the thermoplastic -will preferably' not 
-significantly in.bibe or absorb aqueous- fluid. However the 

Zllll Xh » ih °™»"«< «n be-hydrophilic or 

hydrophobic: <* me* -herein,- the 4er»s ^drophiliC and 
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"hydrophobic- shall refer to the «t*nt ♦ n L 

wetted by water,, . The Z££T£ " 1 « "*« « 

rendered hydrophilic by treat** ^ k thermoplastic can be 

s w«b ; s : s .i: r;°r: c theraop,ast, < 

« surfactant, as by s W y,„ 9 the , ra er , ",«, , s T " " 1 " 1c 
dipping tb, aatertal ^to the St^t u * 
reso„d1f,cat,on, the . surface, t d J*" - 
surfaces of th. .i , " d t0 l " en,ain at the 

surraces of the thermoplastic. Suitable surfact»„». • , 

non-1on1c surfactants such «• Dm 76 J " tS " Klude 
10 Amerlcs, tnc. of Knmi„ g ton.X,,w2 1 * 'CI 

sold under the^osperse .^T " * ™ 

Greenwich, Connecticut: Anionic 7JL ^ c l' " 
Surfactants are app,^ ltenbe ^ , t ' * * •>» used. 

*> about,, 1 9 r« pep.-souare meter of « V ° Ut 0 2 

-ten,,. ^m< m L; u T^*£Z? 

thermoplastic material V des ""able at higher 

dry web. ^ partico1a ^ above about 40% of the 
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Thermoplastic fibers for use herein r a „ k 

Wlmlngton, Colore, «SA> POIPH ^ , Inc - 

, very £ ^^71". ^ 
». -»«. by spr,y1„ 9 «. lten ^ ,„„ ! * 

vacuum, pulpbc is avails. , t ^ 'nrougn a nozzle into a 
lene forms. ^' '* *«* - POlypropy- 

*dSl P l M l , ' ! - hydrophobic 

techniques de S crited ,tl Tk t rUy1 " 9 " C0rdi " 5 t0 «• 
ther^pUstlc fSfxt? , ?° St,f f en ? d , fibers and 

thermoplastic fiibrous material J fibers and 

^tem through . J^h^^S "mbined 
«r«n screen-.-deposftton apparatus, or other web 
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forming device. Such techniques are known in the art. Suitable 
equipment includes air forming systems available from Dan 
Webforming International Ltd. (Risskov, Denmark). A suitable 
method and apparatus for mixing celluloslc and thermoplastic 
fibers for subsequent airlaylng are also described In U.S. Patent 
4,590,114, Holtman, D. C, Issued May 20, 1986, incorporated 
herein by reference. In wetlaylng contexts, the thermoplastic 
fibrous material can be Intermixed with the stiffened celluloslc 
fibers 1n the aqueous slurry prior to web formation. 

The thermoplastic Is preferably melted by through-air 
bonding, however other methods such as infra red light, etc. are 
not meant to be excluded. In another variation, the web is 
subjected to by heat embossing on one or both faces of the web. 
This technique is described 1n further detail in U.S. Patent 
4,590,114, which was previously incorporated into this 
specification. 

As discussed previously, scrims such as tissue sheets and 
other water pervious nonwoven sheets can be used as external 
support 1n addition to or In place of the binding means described 
above. 

Storage Lavp r 

A second essential element of the absorbent core 1s a lower 
fluid storage layer which comprises at least 15%, by weight 
preferably at least 25%, of superabsorbent material (defined more 
fufly hereafter), and from 0% to about 85%, preferably less than 
about 75%, of a superabsorbent material carrier means. The 
principal function of the fluid storage layer is to absorb 
discharged body fluid from the upper acquisition/distribution 
layer and retain such fluid under the pressures encountered as a 
result of the wearer's movements. Thus, the storage layer 1s 
subjacent to and in fluid communication with the 
acquisition/distribution layer. Ideally the fluid storage layer 
will drain the upper layer of much of -its acquired fluid load. 

As Indicated 'hereinbefore, the storage layer comprises 
superabsorbent material such as, butvnot necessarily limited to, 
discrete • particles- of -absorbent gelling material and 
superabsorbent fibrous material .-such- as acrylate grafted fibers 
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and superabsorbent modified fibers. The superabsorbent material 
can be in any form which can be incorporated Into a flexible web 
or sheet to form the storage layer. Superabsorbent materials are 
described in more detail below. The superabsorbent material, upon 
contact with fluids such as water or body fluids, absorb such 
fluids. (As used herein, the term -fluids" shall refer to 
liquids, as opposed to gases.) In' this manner, fluid discharged 
into the acquisition/distribution layer and transported to the 
storage layer can be acquired and held by the superabsorbent 
material, thereby providing the articles herein with enhanced 
absorbent capacity and/or improved fluid retention performance. 

The superabsorbent materials intended to be encompassed in 
this invention are those which are capable of absorbing at least 
about 10 grams, preferably at least about 15 g, more preferably at 

least about 20 g, of Synthetic Urine (SU - 1.0% NaCl aqueous 

solution) per gram of superabsorbent material, as determined 
according to the hereinafter described Absorbent Capacity 
procedures. 

The superabsorbent material utilized herein is typically in 
the form of discrete particles of absorbent gelling material 
These particles will typically be distributed within a web of 
fibrous material as carrier means. The superabsorbent fibrous 
material can comprise synthetic or natural fibers. Suitable 
fibrous carrier means are cellulose fibers, in the form of fluff, 
such as is conventionally utilized In absorbent cores. Modified 
cellulose fibers such as the stiffened cellulose fibers described 
above can also be used, but .are preferably not used, in the 
storage layer. Synthetic fibers can also be used and include 
those made of cellulose acetate, polyvinyl fluoride, 
polyvinyl idene chloride, acrylics (such as Orion), polyvinyl 
acetate, non-soluble polyvinyl alcohol, polyethylene, 
polypropylene, polyamides (such as nylon), polyesters, bicomponent 
fibers, tricomponent fibers, mixtures thereof and the like 
Preferred synthetic fibers have a denier of from about 3 denier 
per filament to about 25 denier per filament, more preferably from 
about 5-denier per filament -to about 1-6- den-ier ?er filament. Also 
preferably, the fiber surfaces are hydrophlUc or are treated to 
be hydrophlUc. 
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The average dry density of the fluid storage layer comprising 
nonsuperabsorbent fibers as superabsorbent material carrier means 
will generally be 1n the range of from about 0.06 to about 0 5 
g/cm3, and more preferably within the range of from about 0.10 to 
about 0.4 g/cm3, even more preferably from about 0.15 to about 0.3 
g/cm3, most preferably from about 0.15 to about 0.25 g/cm3 
Typically the basis weight of the lower fluid storage layer can 
range from about 0.02 to 0.12 g/cn.2, more preferably from about 
0.04 to 0.08 g/cm2, most preferably from about 0.05 to 0.07 g/ cm 2. 

As with the acquisition/distribution layer, density and basis 
weight need not be uniform throughout the storage layer. The 
storage layer can contain regions of relatively higher and 
relatively lower density and basis weight. Also as with the 
acquisition/distribution layer, density values for the storage 
15 layer are calculated from basis weight and layer caliper measured 
under a confining pressure of 0.2 psi (1.43 kPa). Density and 
basis weight values include the weight of the superabsorbent 
material. Additionally, the storage layer can have a 
superabsorbent material gradient, such as with more superabsorbent 
material being present 1n regions of relatively high fluid 
handling requirements (I.e., near the region of fluid discharge) 
and less superabsorbent material at lower demand regions. 

The superabsorbent material which 1s employed in the storage 
layer of the absorbent core will most often comprise a 
substantially water- insoluble, slightly cross -linked, partially 
neutralized, polymeric absorbent gelling material. This material 
forms a hydrogel upon contact with water. Such polymer materials 
can be prepared from polymerizable, unsaturated, acid-containing 
monomers. Suitable unsaturated addle monomers for use in 
preparing the polymeric gelling material used In this invention 
include those listed 1n Brandt/Goldman/Inglln; U.S. Patent 
4,654,039, Issued March 31, 1987, and reissued as RE 32,649 on 
April 19, 1988, both Incorporated herein by reference. Preferred 
monomers iriclude acrylic add, methacrylic add, and 2-acrylamido- 
2-methyl propane sulfonic add. Acrylic acid Itself 1s especially 
preferred fd'r-preparation ofthe polymeric -gelling agent material. 
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The polyene component formed from unsaturated, 

- et es such as starch or. cellulose. Polyacrylate grafted st^ch 
materials of this type-are also especially preferred 

orenaLTr" P ° WfC '""^ 9el1,nS Mter,i,s «"* «n be 
prepared from conventional types of monomers Include hydrolyj 

acrylomrne grafted starch, polyacrylate grafted su£h 
polyecrylates, male.c anhydride-based copolymers and combinations 
threof. .Especially preferred are the polyacrylates 1 
10 Polyacrylate grafted starch. "cryiates and 

Whatever the nature of the basic polymer components of the 
hydrogel-forming p.,y M ric absorbent g„„„ g Mt er,„ ptrtl£ £ 

;;r trr the absorbent cores ^ - •« 

~d X T *"*** "»:»**• Cross-linking serves to 
U render the hydrogel-foneing polymer gelling age „ts „ sed ,„ th s 

-entlo, substantially Mt er-1„ S .,„ H ,, and ^ 
part determines the ge! volume and extractable polymer 

ZTT: ot 0,6 Mro9e,s ^ f ™ «» " 

agents employed. Suitable cross-, inking age „ts are „11 known „ 

? t ,T. 1 " ClU<,e • f ° r eXM * ,e - "">» bribed ,„ Zul 
tail ,„ Masuda et a,., «;,. PaUht 4 , 076(6M; ^ f ' 

28, 1970, incorporated herein by reference. Preferred cross- 
linking agent, are the dl- or polyesters of unsatureted mono- or 
«<* ««- PO^ols, the blsacrylamides and th d - 
or trl.llyl amines, titter preferred cross-linking agents are 

tri.llyl Mrine. The cross-linking agent can generally constitute 
rem about 0.001 „U percent to 3 mole percent of t e re 
hyd ge, -forming polymer , materia,. „,« preferably, t 
cross-l,nk1ng agent will constitute from about 0.0! mole percent 

mater,,," " h ^' f ^ P«Wic gelling 

material particles used herein. 

The slightly cross-linked, hydrogel-forming polymeric gelling 
materia, par t 1cles ^ . my be ^ ^ ■ "0 

present invention 4re. generally employed ,„ their part,, y 
•re considered p.rttally .mutr,,^,, „ he „ ^ Jem 
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percent and preferably at least 50 mo le percent of homers used 
to for, the polymer are acid group-containing monomers which have 
been neutralized with a salt-forming cation. Suitable salt 
forming cations include alkali metal, ammonium, substituted 
a^onium and amines. This percentage of the total monomers 
utilized which are neutralized add group-containing monomers is 
referred to herein as the "degree of neutralization." 

Webs comprising absorbent gelling material particles and 
nonsuperabsorbent fibrous carrier means Will typically have from 
about in to about 80%, more typically from about 20% to about 
75*. polymeric gelling material and from about 20% to about 90% 
more typically from about 25% to about 80%, carrier means. Such 
webs will typically be made by airlaying, wherein an alrstream of 
the absorbent gelling material particles is metered into an 
15 airstreara of the fibrous carrier means. 

nart.M " ^ " ntemplated to P™ 1de * storage layer wherein 
particles of absorbent gelling material are laminated between two 
or more webs of fibrous material, such as exemplified in US 
atent 4,578,068, Kramer et al., i ssued March 25, ^ 
20 incorporated hereto by reference. 

As discussed above, superabsorbent fibers cao be osed Instead 
of particles of absorbent selling material. Superabsorbent fibers 
have been previously uisclosed in the art. Superabsorbent fibers 

25 r^TT " T'" Teeh °°"V- V °'™° fonoy 

fJTTT' V E, " Vler SC,e " Ce PuH,shers (The 

Netherlands , 1985, in Chapters VII and VIII (collectively pages 

217-280). incorporated by reference herein. Synthetic and 
Rifled natural fibers, such as cellulosic fibers, can be used 
The superabsorbent fibers for use herein should have an absorbent 
30 capacity of at least about 10 g Synthetic Urine per g 
soperabsorbent material (dry weight basis), preferably at least 
about 15 g/g. 
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One type of superabsorbent fiber comprise the polycarboxylate 
po ymer-modifled cellulosic fibrous .pulps such as mildly 
hydrolyzed methyl acrylate-grafted softwood kraft pulps. These 
superabsorbent fibers are described in U.S. Serial No. 07/378,154, 
filed July ll, 1989 , tnied , Absorbent ^ 
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PoW-Hodmed Fibrtus P„,p s ,„ d wet-u xfn5 Process for ^ 
Production Thereof.- by Larry N.- Hackey and s ftr. 1 
Seyed-Rezai, incorporated herein by reference. 

Other types bf supe^bsorbent fibers cen delude crossl inked 
5 c.rboxymethyl cellulose end polymer" 9raftKl ce , lu]ose ™ 
Polymer grafted; cellulose 'fibers include hyd ro " d 
P. yacrylonltrile, ^yecrylic esters, end polyacryW end 
polymethacrylic acfds| These' su^rabsorbent fibeHld 
iscussion of and- recces to processes for making the,, can L 
.0 found ,n,the Chatterjee's Vol. 7 of T„ t „ e Seine, and £j * 
as previously incorporated herein , by reference, include A 7 
Zahran, et ,T. , •Padi&ion Graft* ,f Acryli and Hethacryl c 
cid to cellulose F, % to^mparV Nigh water Sorben ' 7 
App PoW Science. Vol. a. 535-5«' (igeo,. which discu'sses 
15 radiation grafting of metWryllc add end ecrylic c d tD 

rt "- «^ed-July 19, 1977, which describes the 
graft ^ati^f Vinyl ionomer containing , hydrophi c 
group onto c.H„T«.,c% f afc,,,,, ^ ™ ' 

1974 wh.ch disc fees polyac-ryMitrile-grafted cellulose fibers 

The superrtsorbent^flbers can be incorporated into webs of 
conventional or other nonsuperebsorbent fibers, such as „ 

25 oTfonaed into nonwoven Sheets. ' 

In another rembodtment hereof, the storage layer comprises 
superabsorbent fibofs which art foniiw ""prises 
, a ™ , f0 ™f' 1 ,nt0 nonwoven sheets. Such 

sheets can consm essentially "of superabsorbent fibers with 

,o :r "r percent ^ ~* zlz 

1 „ mea " S, ? ,d »" to be 

excluded. Nonwoven shells mad, from ^perabsorbent fibers such as 

the non-acry ate ^up-eHabsorbeot mlcrofibgrs. and superabsorbe 
f hers useful stth , sheet; > •** 

Chemical Co. (Newtown Square, PA USA1 „„h.. ... ™ 
5 FIBERSORnTH , « ' « USA '• under the tradename 

. FIBENSORBTM , nd fhom Japan Exlan Co., Ltd. (Osaka, Japan) which 

markets superabsorhe* fibers coiprirfng a polyac^lonltrile £. 
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with a polyacrylic ac1d/polyammon1um acrylate skin under the 
tradename LANSEAL™. 

The storage layer embodiments of the absorbent core wherein 
an alrlald web comprises the carrier means can be formed by 
5 air- aying a substantially dry mixture of fibers and absorbent 
gelling material particles and, if desired or necessary 
densifying the resulting web. Such a procedure Is in general' 
described more fully in the hereinbefore referenced Weisman and 
Goldman; U.S. Patent 4,610,678; Issued September 9, 1986 
10 Superabsorbent fibers can be airlaid with fibrous carrier means 
according to conventional alrlald web-form1ng processes. The 
superabsorbent fibers and fibrous carrier means can be blended by 
for example, carding or Rando web formation. 

Within the storage layer of the absorbent core, the 
„ superabsorbent material can be uniformly distributed. 
Alternately, there may be regions or zones of the storage layer 
which have higher concentrations of superabsorbent material than 
do other regions or zones of the layers. 

As discussed above, the acquisition/distribution layer of the 
20 absorbent core preferably has a smaller surface area (in an 
unfolded configuration) than the storage layer and, In fact, can 
have a surface area that 1s substantially smaller than, or equal 
to or greater than, the fluid storage layer. Generally, the 

25 Z^lsTt ° f H th + 6 ^ U,Siti0 "/ dist -^t1on layer will range from 
25 about 25% to about 100%, preferably from about 30% to about 95% 

about 85%, of the surface area of the storage layer 

In accordance with the' present invention, the 
acqulsi .on/distribution layer of the absorbent core should be 
30 Placed in a specific positional relationship with respect to the 
topsheet and the . storage layer of the absorbent article. More 
particularly, the acquisition/distribution layer of the core must 
be positioned so that it is effectively located to acquire 
d scharged body fluid and transport said fluid to other regions of 
15 the core. Thus the acquisition/distribution layer should 
encompass .the vicinity of the point of discharge of body fluids 
These, areas *ould_ iDc i ude the crotch area and. preferably for 
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Additionally, f, r „ ' °' the "»»■ 

area of the «.rer to effectively acoiiire the , ! 

that occurs to the front of "e Z. ^'J? 
compensate for directional variation* of th. I t ° 
corresponding, absorbent article "Z, f""- 1,16 

.c: U isn f o^stS% w Me 11 „ ttr« wherein the 

For disposable babv< H, an » 
»0,u1s1ti0Vd1str1b«t*,„ Wif thl • eXeCUti0 ' ,S • the 

r -atl,;. V^^— » K 

such that the acq^mioVdistHbution layer l s su 2Zll * 
enlongated to extend t,rt *«,« v 15 sufficiently 

Preferably *f ZTW * '° ^ * K - 

acoolsltion/dls^H^ L h i ,tdt * 
« S oshes of b.y noids ™„ot rrecV iXroTno" 
Tnrto-the storaae laver- ■■• Ca n »,ii *• . *-»«»ye or nu.d 

length of the ablblix «lcT " * WbiCh *«~ «' 
the elongate b« M ., st c „ «~'« " 
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ends of the back sheet are fastened together so that these joined 
ends for. a circle around the wearer's waist. The normal length 
of the hacking sheet win thus he the length of the „„ r 
throogh the back sheet from a) the point on the edge of the back 

iirr of the M,rer,s bKk ™- * 

TIT' 1' P ° 1nt ° n the ° PP0S)te edse of the "«"»9 sheet 
at t e middle of the wearer's front waist. The size and shape o 

sheet generally correspond substantially to the back 

10 In the usual instance wherein the storage layer of the 

SSTV"" T, ra " y deflMS tHe Sl " Pe ° f * *~ 
article, the normal length of the elongated article topsheet will 

be approached by the longest longitudinal dimension of the storage 
layer of the core. However, in some applications (e.g., adult 
,S .-continence articles, wherein bulk reduction or .in,™ cost are 
important, the storage layer would not take on the general shape 
of the draper or incontinence structure. Rather the storage layer 
..old be generally „ e , t ed to cover only the genital region of the 
wearer ami , reasonable are, proximate to the genital area. I„ 
!0 this rnstance both the fluid acquisition/distribution layer and 
the storage layer would be located toward the front of the article 
as defrned by the topsheet such that the acquisition/distribution 
and storage layers would typically be. found in the front 
two-thirds of the article. 

5 The storage layer of the absorbent core can bi of any desired 

shape consistent with comfortable fit including, for example 
circular rectangular, trapezoidal or oblong, e.g., hourglass- 
shaped, dog-bone-shaped, half dog bone shaped, oval or irregularly 
shaped. This storage layer need not be physically separated fro. 
> the acuisition/distributlon layer and can simply be a zone of 
superabsorbent material concentration in a continuous web of 
stiffened cellulose fiber material. Here preferably, however, the 
storage layer of the absorbent core will comprise a separate web 
wh.ch can be used as an insert placed underneath the acquisi- 
■tjnn/distributlon layer. 

The acquisition/distribution layer can also be-of any desired 
ehape oenslstentawdtrusomfortable fit and the sizing limitations 
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discussed above. These shapes include, for examol. < 
rectangular, trapezoidal or oblong e a h / 
dog-bone-shaped, half dog bone shaped 0 J \ ^"^"-^P^ 

* differing shape than the storage C Shape ° r 

Figures 1 and 2 each show diaper execitw , 

Present invention. |hown in each f gure s 1' ^ 

topsheet 104 and bacWheet 102 w,J J u 3Per 100 w1th 

^sheet 102 is absorb core Tav n T" ** " 

- rectangular ^^^J^X S T " - 

shown, storage layer ioa h« h, J Although not 

Specifically referring to Figure 2 th. ... , 
shown as naving front ' J 9 ™ \ core W „ 

15 central region 115 * , , re9l °" I14, an<l » 

"2. corresponds Z71 T^' * *"* 
covering the front of £ ^ £ «TT 100 woold be 
the back regfon . ,,4 wo,,, be er t " " 

absorbent core 106 of Figure 2 S Z,« „ ' "" r - The 

108. has a modified hour s Ll t * """^ ' Wr 

redoce in-nse leakage. T t0 pnwM ' Mh "«" «t and 

con^t 9 ;: wiirrdr^ir ?' that — <» 
ia,er .os, t h o„; of c:r;^ s ::: ar shape to the — 

3 iiJ «■'»> has rear edae HQ Fw»„* j . 
- edge „g are conned by ^ £ J* » and 

123, corresponding. to the ♦ , and 

Acquisltiorv/dlstributton laver Vn t . r69l ° n 1I5 ' 

^1sit1on,d1str1but1on:.a^ ge * ^ ^ 
front edge ,H6rand: rear edgeidas: ' C ° nnect 



WO 91/11163 



PCT/US91/00169 



- 40 



25 



30 



35 



In preferred absorbent article embodiments, e.g., disposable 
absorbent diapers, the edges 116, 118, 120, 121 of the 
acquisition/distribution layer 111 will respectively be at least 
0.5 cm., preferably at least 1.25 cm. Inside the edges 117, 119 
122, 123 of the storage layer 108, particularly In central region 

ii9« 



SEilLAosorben? CawrUv t»c+ Metht 



As discussed above, the superabsorbent materials for use 1n 
the present Invention will preferably have an Absorbent Capacity 
10 of at least about 10 g, preferably at least about 15 g, more 
preferably at least about 20 g Synthetic Urine (1.0% NaCl aqueous 
solution, prepared using distilled water) per gram dry 
superabsorbent material. In general, the superabsorbent material 
is place within a tea bag, immersed in an excess of Synthetic 
15 Urine for a specified time, and then centHfuged for a specified 
period of time. The ratio of superabsorbent material final weight 
after centrlfuging minus initial weight to initial weight is 
Absorbent Capacity. The following procedure can be used to 
determine Absorbent Capacity. The procedure is conducted under 
ZO standard laboratory conditions. 

Using a 6 cm X 12 cm cutting die, the tea bag material 1s 
cut, folded in half lengthwise, and sealed along two sides with a 
T-bar heat sealer to produce a 6 centimeter by 6 centimeter tea 
bag square. The tea bag material utilized Is grade 1234 heat 
liable, obtainable from C. H. Dexter, Division of the Dexter 
Corp., Windsor Locks, Connecticut, USA, or equivalent. Lower 
porosity tea bag material should be used if required to retain 
fine superabsorbent materials. 0.200 grams plus or minus 0.005 
grams of superabsorbent material 1s weighed onto a weighing paper 
and transferred into the tea bag, and the top (open end, of the 
tea bag 1s sealed. An empty tea bag is sealed at the top and 1s 
used as a blank. Approximately 400 milliliters of Synthetic Urine 
are poured into a 1,000 milliliter beaker. The blank tea bag is 
submerged -in the Synthetic Urine. The tea bag containing the 
superabsorbent material (the sample tea. bag) 1s held horizontally 
to distribute theynaterlal evenly throughout the tea bag. The tea 
bay is laiobon the surface of the Synthetic. Urine; j fl e tea bag is 
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allowed to wet, for, a period of n, more than one minute, ,„„ then 
submersed and soaked for 60 minutes. Approximately 2 „„ e 
after the first «*« ,." . second m £ 

prepared Identically to the first set of blank and superabsorb « 
material-containing t , a bag,; is ' submerged and 
minutes In the ^^ef as tha.-ffrst set. After the prescribed 
oak time It dJapsed, for each jn of tea bag samples, the tea 
bags are prompt?, removed <w1tlr tongs) from the Synthetic Urine 
The samples are then centrifuge^ as described below The 

7 on «' centrifuge. Fisher Model No. 

05- 00-26. F ,^ r Sc1eot1fjc „ 

USA), or equivalent/ , The centrifuge should be equipped with a 
irect read tachometer ; end an eledtrlc brake. The centrifuge is 
further pipped with [H cyHndrlcdl insert basket having „ 

d It. ' 1 o °" er d,M ' ter ^ ? n 7 - M5 «•<»•« -> <nside 
dimeter, and 9 row*, each of approximately 106 3/32 Inch (0.238 
cm) dieter .Circular botes' ^dually spaced around the 
c rcumference ,.f the duter wall. having a basket floor with 
S f ,nch ' «£..«!•*■> ovular drainage holes equa j 

spaced around thp t circ«oronce of the basket floor at a distance 
of in inch (1.27 cm) fro. the'lnterior surface of the outer wall 
to the center of the dtttege holes, or equivalent. The basket is 
25 Z „ Z™«* U " » «» u brake 

m. .1 c^ , " ntr,fU9e - T " e "P"»bsorbent 

basket with a folded end of fhe tea bag .,. the direction of 
centrifuge spin. The. btink tea bag, are placed to either side of 
the corresponding sirfpj, te* bags. T he superabsorbent 
30 matenal-contalglng tea.*., from ^second set of te, bags 1 
be Placed opp.sue.the ^sr.bsorbeht material-containing tea bags 
from the first set of led bags; aod the second blank tea bag, 
opposne the first .blank, to balance the centrifuge. Th 
en rifuge ,,s started and. allowed toramp up q „, ck)y t0 , stabu 
,500 rpm. -once the centrifuge has been stabilized at 1,500 rpm, 

„ 1" t Aft6r *• "ntrlfuge 

turned off ,„„ the brake , s app„ e d. The first sup.rabs.rben 
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material-containing tea bag and first blank tea bag are removed 
an weighed separate,,. The procedure ,s repeated fir tee 

• materi a ,. C o„ta1n1„g te, bag weigher centr"lf« T^s' Tunk 
tea bag weight after centrifuge minus dry superabsor bent mat U, 
weight, divided by (dry superabsorbent materia, weight 
Absorbent Capacity „l„e for use herein Is the average absorbent 
capacity (ac) of the two samples. absorbent 

10 EXAMPIF 1 

A disposable diaper Is prepared comprising a thermally bonded 
po ypropylene topsheet. a field Impervious polyethylene backing 
heet and a dual layer absorbent core positioned between he 
topsheet and the backing sheet. The dual layer absorben co 

reT , M a mr ° U "-*">« ™ '«*• positioned b low 
rectangular shaped .cgulsltlon/dlstribution layer, as shown 1„ 

The acquisition/distribution layer comprises stiffened 
tw s ted curled cellulose fibers ,„d optionally a 
The storage layer comprises an air-laid mixture of convention, 
cellulosic fluff (Foley fluff, southern softwood kraft pulp ™ 
Procter A Gamble Cellulose Co., Memphis. TN, USA) JfJ^ 
polyacry , , polymeric absorbent gelling material of the typ" 
described in u s. RE 32.64g. reissued April «. 1988 , ^ 
^•Afcorbent Capacity of about 30 g/g. The acgulsition/di t - 
bution layer comprises , wetl.ld mixture of stiffened 

fibers aid conventional nonstlffened cellulbsic fibers "e 
reflnL \ f J berS — f ™ ™* Fluff, d 2 

lutsl fit"' M0 71,6 Sttffened ' "*«■ 

" " , " ,t „ ,m ire '" ade fnm »"«»od kraft pulp 

-f the extent 

b J fir"" * 8 ^ Cel,U ' 0Se -Mro^lucose 

e™«,' J Cro "' 1nte < 1 »«°^i»9 to the -dry 

crosslmking process- as described above,1n U.S. Patent 4 822 453 
The stiffened fibers, are s1m„ar..to the fiber havTng t e 
characteristics described in Table 1. 
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Table ) 



r lLLiLLose fSTrn nj 



5 anhydroglucose basis °" ' " ry f ' ber «»"'ose 

Twist Count Dry - 6.8 nodes/n« • ■' 

Twist Count Wot - 5.1 flodes/nn 

Isopropol Alcohol Retention Value - 2« 

Water Retention Value * 37X 
10 Curl Factor • 0.63 ,„;? .' 

The acquisition/distribution lever 1< * „.,« 
as described in F*»i. „ > ' ,n1for,n • " et1sid «h 

uscnoea m Exampje II. The acquisition/distribute,, i, 
has en average dry density of about 0 06 o/cc '" nbUtion '«W 
opon saturation with Synthetic Urln " ' ^^weioht ^1"% 
1. ".07 9/cc. and an average basis weight £ 'o ^ f 

S °T Uy6r CWr1SeS •« "> -*t Foley f ufftd « 

absorbent gelling material particles L », . 

of about 0.24 o/cc and h " m aver '9 e <Ty density 

g/cn>2. ' " """P* '*» «1*t of about 0.5 

- -n. part of ^^"pTa 'Z « T 

85% f o,ey f of, ^ ts """^ Part,C '" - 

front 60, of ^ ^l "T"' SUCB th>t 

-0 and a density .o^oTo^ XZT^ 

storage core has. , basis weight of alt "o4 £jl^ d ' 
of about 0.06 o/cc 9/cl ° and a de "sity 



of J" k T her Wb0diTOnt > core comprises about 2 « 

Hu and Jut 

.T « described 
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This example exemplifies wetlaying of a web useful for , 
an acquisition/distribution layer in L n "? for use as 
web comprises 92% stiffed IT * 1nvention - The 

Table I and £ m Z ' '* dKCribed in I and 

'awe I, and 8% highly refined Foley Huff (cniu k < 

freeness of about 200 CSF. ( " } haVi " 9 a 

A pulp slurry of the stiffened and nonstiffened fibers havlno 
a fiber consistency ofouoxt, ' "oers naving 

m/s. Flow and wire movement are regulated so that . , 
-1st sheet having a dry basis weight t 0 TjLz 7* 
average dry density of about 0 06 g/« s for^ 1 " 
consistency is Increased to about 16X-22X b y 1,5' 
vacuum boxes from underneath the m'rl « h a PP"«t'°n of two 

in sequence at 75 ™ «7 „ ,! VaCUUn b ° XeS °P erat1 "9 

quence at 75 mm Hg and 100 m Hg, respectively wifh 
residence time for the sheet h«<«« e u* 1 e5pecilve,v » a 
about 1 second J„ ♦ ' * * ^ VaCUUB box of 
manually and dried ba^ j 5 " ^ ^ * «« 
oven for about 4 hours at lut ll 0 oc ^ 

fXAMPtc TTJ 

Absorbent cores are prepared as In Exa*>l« j exceot that *k 
acquisition/distribution layer is airlafd Tw * 
the stiffened fibers. ^ COBPriSes 100X of 



the stiffened fibers. 



average length of about 0 3 c™ Th„ c ™ )riDers hav,n 9 an 
layer is fnrLw h * 6 ac « uisit i°n/distr1bution 

ULPEX a 7 * er1 " 9 airStreaa$ ° f the fibers and 
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through-air bonding, under unrestrained (i.e., uncompressed) 
conditions, and subsequently allowed to cool. 



WHAT IS CLAIMED IS: 
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1. An absorbent article for acquisition, distribution, and 
storage of bodily fluids, said article characterized by: 

(a) a fluid pervious topsheet; 

(b) a fluid impervious backsheet affixed to said topsheet; 
and 

(c) an absorbent core disposed between said topsheet and 
said backsheet, said absorbent core having: 

(i) a fluid acquisition/distribution layer having an 
average dry density of less than 0.30 g/cc, an 
average density upon saturation with 1% NaCl aqueous 
solution, dry weight basis, of less than 0.20 g/cc, 
and an average dry basis weight of from 0.001 to 
0.10 g/cni2, said acquisition/distribution layer 
comprising from 50% to 100%, preferably from 95% to 
100%, dry weight basis, of chemically stiffened 
cellulosic fibers and from 0% to 50%, dry weight 
basis, of a binding means for said fibers; and 
(M) a fluid storage layer, positioned beneath said 
acquisition/distribution layer relative to said 
topsheet, comprising at least 15%, by weight of said 
storage layer, of superabsorbent material and from 0% 
to 85% of a carrier means for said superabsorbent 
material ; 

said fluid acquisition/distribution layer having no more than 
6.0% of superabsorbent material and having a top surface area which 
is at least 15% of the top surface area of said fluid storage layer 
and which is smaller than the top surface area of said fluid storage 
layer. 

2. An absorbent structure for acquisition, distribution, and 
storage of bodily fluids, said structure characterized by: 

(i) a fluid acquisition/distribution layer having an 
average dry density of less than 0.30 g/cc, an 
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average feuy upon saturation with 1% NaCI aqueous 

9/c , antf;^ average dry basis weight of fro. 0.001 
to 0,10 g/g»2, said acquisition/distribution laver 
prising- fro, 50. to 100%, preferably f ron 95s t0 
MM . d ry weight basis, of chemically stiffened 
cellolpsrc fibers and fro™ o% to 50%, dry weight 
.basis,: „f a binding means for said fibers; and 
<").*■'; fluid- storage layer, positioned beneath said 
aoouunion/distributton layer comprising at least 
15*, by weight of said storage layer, of 
soperabsorbent material and from ox to 85% of , 

superabsorbent material ha. a *„„ / suostantially free of 

257 of th. ♦„ ! P SUrfaCe area which ^ at least 

*<o/« of the top surface area nf «^ * ,easi - 

* of ^p sur ? irt-iTrjzz c h less 

^absorbent materia, has at ^2 

> 

4. The absorbent article or structure of any of Claim, , t 

» : or;,;; ,d bi„r ,s,t,on/d,stributi ° n ^ °^tr» 

sua or said binding means , "wherein <aiH 

"on-chemically stiffened cel,p,os7c mairia, 9 m " 
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5. The absorbent article or structure of any of Claims 1 to 4 
wherein said binding means comprises highly refined cellulosic 
fibers having a freeness of less than 200 Canadian Standard' 
Freeness, and said acquisition/distribution layer comprises from 
5% to 15% of said highly refined fibers. 

6. The absorbent article or structure of Claims 1 to 4 
wherein said binding means comprises high surface area cellulose, 
and said acquisition/distribution layer comprises from 2% to 15% of 
said high surface area cellulose. 

7. The absorbent article or structure of any of Claims 1 to 6 
wherein said acquisition/distribution layer is an airlaid web. 

8. The absorbent article or structure of any of Claims 1 to 7 
wherein said acquisition/distribution layer is a thermally bonded 
web comprising from 10% to 50% of thermoplastic material, said web 
being made by preparing a web of a blend of said stiffened fibers 
and from 10% to 50%, total web weight basis, of thermoplastic 
material, heating the web to melt the thermoplastic material, and 
cooling the web. 

9. The absorbent article or structure of any of Claims 1 to 6 
or Claim 8 wherein said acquisition/distribution layer is a wetlaid 
web. 

10. The absorbent article or structure of any of Claims 1 to 9 
wherein in said storage layer the carrier means for said 
superabsorbent material comprises a web of cellulosic fibers, and 
wherein said storage layer, comprises from 15% to 75% of ' said 
superabsorbent material , said . superabsorbent material having an 
Absorbent Capacity of at least 15 g/g. material and wherein said 
storage layer is substantially free of chemically stiffened 
cellulosic fibers. 
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11. The absorbent article or structure of any of Claims l t« 
10 wherein in said storaae lavo. «. to 

storage layer the superabsorbent mato-^i 
comprises discrete particles of absorb n material. 
Akc k * /. absorbent gelling material havina an 

Absorbent Capacity of at least 20 g/g. 9 

.12 The absorbent article or structure of any of Claims 1 to 
10 wherein said storaae i ai/0 v. „„■ ■ cairns l to 

storage layer comprises superabsorbent fibers. 
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